Abstract-One of the most important features of fuzzy set theory is its potential for the modeling of natural language expressions. Most works done on this topic focus on some parts of natural language, mostly those that correspond to the socalled "evaluating linguistic expressions". We build constraints for the mathematical substitutes of these expressions to mark characteristic limits on an ordered scale. In the current work we form families of constraints which originate from one function. By introducing a parameter in the initial membership function we can model the rest of family functions, whose shapes depend only on a number of functions and the length of a reference set. This procedure fits perfectly for being a segment of computer programs, where the loops providing us with many functions need only the initializations of two data values.
INTRODUCTION
In some works devoted to the creation of contents of linguistic lists [1, 2, 3, 4, 5, 6 ] the membership functions of fuzzy sets representing the list expressions are derived rather intuitively by applying symmetry for opposite atomic expressions. The borders of fuzzy sets were decided in advance without using any formal criteria. This method was used in the papers composed by Adlassnig [1, 2] , in which the diagnosis process based on clinical symptoms was the item of investigations. The number of functions was predetermined as well as their borders, which made the model difficult to be quickly changeable. The use of parametric modifiers, inserted in the restrictions, appeared for linear membership functions in the work by BouchonMeunier [7] and, for the second degree polynomials, in the paper by Novák and Perfilieva [8] .
Since the parametric expressions rearrange one function to several forms attached to a linguistic list we wish to test different effects of the parameter actions as results of our own original investigations. As the basic function to be modified we have selected the s-class function. The linguistic lists are necessary to develop in such systems as fuzzy control or medical diagnosing where the verbal list is the only source of communication with some specialists on the stage of arranging logical rules of the methods. We fuzzify the terms of lists to either defuzzify these fuzzy sets or to perform the operations on them. The general parametric form of membership functions allows creating arbitrary lists without any intuitive assumptions.
II. MEMBERSHIP FUNCTIONS OF THE "LEFTMOST" FAMILY OF FUZZY SETS
Let us suppose that the linguistic list is constructed as a sampling of terms F 1 , F 2 ,…,F n , where n is an odd positive integer greater or equal to 5. Each term is a name of the corresponding fuzzy set, whose restriction is supposed to be created as the common formula depending on the i th value, where i = 1,…,n. We assume that supports of restrictions ) (x i F μ , i = 1,2,…,n, will cover parts of the reference set A
, where E is a real number.
We divide all expressions F i in three groups, namely, a family of "leftmost" sets F 1 ,…, (1) will be adopted. The point ( , 0) starts the graph of the sfunction whereas the point (γ, 1) terminates this graph. The parameter β is computed as the arithmetic mean of and γ. In x = β the s-function reaches the value of 0.5.
Let us first design the parameters of the membership function characteristic of the "leftmost" family. To preserve the equal distances between the adjacent functions and warrant their symmetrical patterns we measure the distances on the level of membership degrees equaling 0.5. If we suppose that the last "leftmost" function should take the value of 0.5 in 2 E x = , then we will find the breadth of each "leftmost" function as 2 E divided by the number of leftmost functions given as 2 1 − n , i.e., the breadth is evaluated as 1 − n E on the level of membership degree 0.5. Particularly, we can assume that the β-value of the first leftmost function F 1 is set as 
Since the beginning of F 1 is planned to be placed in (0, 1) then
The membership function of F 1 is thus expanded as
Suppose that n = 11 and E = 100. The membership function of F 1 is then rearranged to to be further depicted in Fig. 1 .
All constraints characteristic of the "leftmost" family of fuzzy sets will be derived by inserting of parameter k, k = 1,…, 2 1 − n , in (2) due to [10, 11, 12, 13, 14] to expand (2) as ( ) ( )
Formula (4) has been constructed in conformity with the intension that the second leftmost function F 2 should be removed forward along the x-axis. The distance d(F 1 , F 2 ) ought to be equal to The same procedure is repeated for the membership function of F 3 , which means the inserting of two lengths of Fig. 3 . 
For (7) 
and, for n = 11 and E = 100, plotted in (4), (6) and (8). 
Example 1
To be able to demonstrate the partial results of the algorithm in the form of drawings we have earlier assumed n = 11 and E = 100. These quantities can assist a list "symptom presence in diagnosis" defined in a reference set [0, 100].
The terms of the list are established as "presence" = {F 1 = "never", F 2 = "almost never", F 3 = "very seldom", F 4 = "seldom", F 5 = "rather seldom", F 6 = "moderately", F 7 = "rather often", F 8 = "often", F 9 = "very often", F 10 = "almost always", F 11 = "always"}.
The list "presence" constitutes a dominant factor in the problem of deciding medical diagnosis [1, 2, 9] . The fuzzy sets constructed due to the algorithm can be defuzzified or included in some operations of the diagnosing paradigm. We refer a reader to [9] to make a closer acquaintance with the descriptions of linguistic variables in diagnostic process.
V. THE BLOCK SCHEME OF THE ALGORITHM All steps of the discussed algorithm, which initiates three sets of membership functions corresponding to a list of terms, can be sampled in the block scheme. We need to follow the steps of the scheme together with formulas (4), (6) and (8) to write a computer program. We emphasize that the only data, used in the algorithm, are the length of the reference set and the number of functions. We do not need to specify the sets' borders in the process of the program initialization, as most of programmers do since the borders are computed automatically by formulas (4), (6) and (8) .
The steps of the algorithm block scheme are sampled in Fig. 7 . 
Example 2
To approximate the survival length in stomach cancer patients the fuzzy control algorithm, primary developed by Mamdani and Assilian [15] , has been adopted. For two biological markers X = "age" and Y ="CRP-value" we have designed two lists in order to divide X and Y in intensity levels. X is differentiated as
The membership functions of X 1 , X 2 , belonging to the "leftmost" family, are derived as We can accept functions presented by Fig. 6 as the membership functions of Y 1 ,…,Y n (n = 11, E = 100).
We cannot discuss the whole procedure of fuzzy control action in the current paper for the reason of the lack of space. Let us only note how easy is to perform the first steps of the control algorithm by using the functions F 1 , …, F n .
Suppose that x = 77. 
For the associated value of y from pair (x,y) we should find all membership degrees in these sets from the Y-list, which include y in their supports.
By following the Mamdani controller [15] we use the expert system to find the logical rules of the type IF "level of x" and "level of y" THEN "level of survival" to assimilate sets containing x and y with one of survival levels, which can also be extracted due to the proposed algorithm from Fig. 7 . We follow next steps of Mamdani's rules to use in them the combinations of membership degrees computed in accordance with (4), (6) and (8) . The common consequence set, based on partial results corresponding to each logical rule, will be defuzzified to provide us with a distinct value of survival. Both the earlier designed membership functions and the minimal membership degrees, concatenated for x and y, constitute the crucial factors of the rules.
For each pair (x,y), x∈X, y∈Y, we can easily calculate the values of membership degrees in different fuzzy sets by extracting the appropriate k-numbers from the set list. This technique should simplify computations by depriving the model of a large amount of membership functions designed one by one.
VI. CONCLUSIONS
In many algorithms the borders of membership functions, representing a certain list, are introduced as the initial data. We have used the pattern of the s-functions to model constrains of fuzzy sets without their predetermined start points and endpoints. For a large amount of functions a computer program is recommended to produce a uniform and symmetric shape of fuzzy restrictions. Due to the block scheme proposed, which constitutes the original model created by the author, we can easily convert the scheme to a sequence of program commands. We emphasize that the We hope that all transformations performed on the membership functions have demonstrated the logical and elegant design of the mathematical scenario, which should be regarded as an advantage of the presented model.
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